The objective of the study was to find the determinants related to not breastfeeding (BF) and others related to the delay in the early initiation of BF in the Mecca region, Saudi Arabia. A cross-sectional study in the Maternity and Children Hospital and primary healthcare centers was performed. A questionnaire was filled by dietitians to 814 asymptomatic Saudi mothers. Determinants related to not BF and the delay in the early initiation of BF were determined by binary logistic regression, and the odds ratio (OR) and 95% confidence interval (CI) were determined. Significant factors associated with not BF were not rooming-in infants in the mother's room (OR: 2.37; 95% CI: 1.66-3.41) and using a pacifier (OR: 1.62; 95% CI: 1.13-2.33). The most significant determinant of the early initiation of BF was the initiation of bottle feeding (OR: 18.16; 95% CI: 10.51-31.4), followed by not rooming-in infants in the mother's room (OR: 2.2; 95% CI: 1.52-3.18), initiation of partial feeding (OR: 1.89; 95% CI: 1.3-2.74), uninformed mothers regarding the importance of BF (OR: 1.56; 95% CI: 1.04-2.35), and cesarean sections (OR:1.42; 95% CI: 1.02-1.98). Risk factors affecting BF and the early initiation of BF in Mecca City should be highlighted in national campaigns to increase mothers' awareness and promote BF practice.
Introduction
Breastfeeding (BF) provides multiple benefits for both newborns and mothers. Breast milk contains all the nutrients that a baby needs for the first 6 months of life [1] . The World Health Organization (WHO) [2] recommends mothers to start BF on the first hour after birth, which is referred as the "early initiation of BF", and ensures that the infants have the colostrum, which is rich in protective factors for infants' health. The initiation of BF within 1 h of birth has numerous immunological and nutritional benefits for newborns that have been found to reduce neonatal mortality [3] .
A meta-analysis study reported that the early starting of BF was significantly linked with a reduction in all-cause neonatal mortality and low-birth-weight-related neonatal mortality among all live births [4] . Mechanisms have been proposed that would lead to a noticeable decrease in the mortality rate and these include early stimulation of the immune system through exposure to high levels of immunoglobulins and lymphocytes found in colostrum, along with the displacement of prelacteal feeds, which may be a vehicle for infectious pathogens and also disrupt normal gut maturation [4, 5] . Furthermore, the early initiation of BF, alongside skin-to-skin contact, is recommended as one of several steps to prevent hypothermia in newborns [6] .
Besides adopting the early initiation of BF, the international agencies recommend the exclusivity of BF for the child's first 6 months and that BF continue for 24 months or beyond, which are suboptimal in most countries around the world [2] . In England, just over four out of five (83%) mothers started BF, but this high percentage in the initiation of BF has not been reflected to the same extent in its duration and exclusivity; by 6 weeks, the proportion of any BF dropped to 57%, and only 36% of mothers were still BF at 6 months [7] . A review in different Saudi Arabia cities found that the percentage of exclusive BF and the mean duration of BF were higher in Al-Hassa and Al-Taif regions and lower in Riyadh [8] . Moreover, the mean duration of BF in Saudi Arabia has showed a progressive decline since 1985 [8] . The WHO country profile for Saudi Arabia does not provide any data about BF types and durations or their determinants, because no recent or sufficient data are locally available [9] . Additionally, no current data have been found regarding the possible determinants of BF and the initiation of BF in Mecca City, besides only one investigation in 1992, which showed the risk factors associated with the duration of BF in one area of the Mecca region [10] . Therefore, the objective of the study is to provide updates about the possible risk factors related to not BF and other factors related to the delay in the early initiation of BF in the Mecca region of Saudi Arabia.
Materials and Methods

Subjects and Study Design
A cross-sectional descriptive study was conducted in the Mecca region, Saudi Arabia. Data were collected over 17 months, from June 2014 until November 2015. The participants were interviewed face-to-face in the Maternity and Children Hospital and primary healthcare centers located in Mecca City by trained dietitians. In this study, we included 814 randomly selected Saudi mothers, with an age range of 17-44 years, and having children aged 2 to 3 years old. The collected infants were 394 (48.4%) males and 420 (51.6%) females. We excluded mothers who delivered infants with any disability, genetic metabolic disorder, and/or congenital anomalies. A consent form was signed from all mothers before starting the interview. The ethical approval number, AMSEC-1-187-2014, following the rules of the Helsinki Declaration, was obtained from the Faculty of Applied Medical Sciences, Umm Al-Qura University.
Questionnaire
A closed pretested questionnaire consisting of three parts was used in this study. The questionnaire was designed and validated as discussed earlier in a previous paper by Azzeh [11] . The first part consisted of personal information, including the family size; the age, weight, height, and body mass index (BMI) of mothers; the family income; the mother's occupation; and the parents' educational level. The second part had questions related to the mother's and child's health status, such as the current birth, the type of delivery, the age of birth, the gender, the infant weight after birth, the mother's diseases, the infant's health issues after birth, the contraceptive method, and smoking. The third category of questions focused on postpartum conditions, which included the immediate place of the infant after birth, the initiation of feeding, the time of the first BF, the use of a pacifier, and whether mothers were informed about the importance of BF or not.
Statistical Analysis
Statistical analyses were done with SPSS software (Statistic Package for Social Sciences; IBM Corp., Armonk, NY, USA), version 20. The chi-square (χ 2 ) test was used to find the association between categorical groups as a preliminary test for regression analysis. Binary logistic regression was performed to find the possible determinants of delayed early initiation of BF and not BF by the odds ratio (OR) and 95% confidence interval (CI) for different independent variables. To determine factors related to not BF, two groups were compared: mothers who did not breastfeed their children (n = 156) and mothers who breastfed their children for any type of BF (n = 658); to determine the possible factors associated with delaying the early initiation of BF, mothers who did not breastfeed their children (n = 156) were excluded from this analysis. Therefore, mothers who initiated BF early (≤1 h; n = 310) were compared with mothers who delayed BF (>1 h; n = 348) in the logistic regression. A p-value of <0.05 was considered statistically significant.
Results
The sample characteristics are shown in Table 1 . The average age (±standard deviation (SD)) was 29.8 ± 6.2 years, and 269 mothers (33%) were in the age category of 25-29 years. The average BMI was 25.5 ± 5.3 kg/m 2 , and 399 mothers (49%) were in the normal weight category. The household size ranged from 3-13 members with an average value of 4.8 ± 1.7, and 69.9% of their family size were ≤5 members. The medium income category was the majority: 47.3% at around 5000-10,000 Saudi Riyal (SR). Five hundred and eighty-four (71.7%) mothers and 583 (71.6%) fathers had an academic degree. The majority of the surveyed mothers were unemployed (n = 563; 69.2%). Overall, 156 mothers (19.2%) did not breastfeed their children for any duration, the early initiation of BF (≤1 h) was observed in 310 (38.1%) mothers, and 348 (42.7%) mothers delayed the initiation of BF for >1 h. Table 1 also shows the χ 2 values and binary logistic regression for sociodemographic characteristics as predictors for not BF. Family size, age categories, BMI categories, income level, the mother's education, the father's education, and the mother's working showed no effects on BF. The study results demonstrated that health-related characteristics of mothers and infants had no contribution to BF or not (Table 2 ). These factors were the current birth, the type of the delivery, the infant's gender, the age of birth, the infant's birth weight, the mother or child suffering from any disease, contraceptive usage, mother's smoking, and second-hand smoking. Table 3 determines the BF habits and patterns as predictors for not BF. Mothers who used a pacifier during the first 6 months of the infant's life showed an OR of 1.62 (95% CI: 1.13-2.33) compared to mothers who did not use a pacifier. Not rooming-in infants in the mother's room after delivery showed 2.37 higher odds (95% CI: 1.66-3.41) than babies placed in the mother's room after delivery. The time of initiation of BF and whether mothers were informed about the importance of BF did not affect BF (Table 3) . Tables 4-6 represent the sociodemographic characteristics, health-related characteristics of mothers and infants, and BF habits and patterns as predictors for delaying the early initiation of BF, respectively. There were no significant relations between sociodemographics and delaying the early initiation of BF. The Table 5 results show that a caesarean section was the only significant (p < 0.05) predictor for delaying BF by >1 h, and the OR was 1.42 (95% CI: 1.02-1.98). Data in Table 6 shows that the placement of the baby in a separate room immediately after birth (OR: 2.2; Dependent variable: <1 h. * Significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001.
Discussion
Our study examined the possible risk factors related to not BF and other factors associated with delaying the early initiation of BF (>1 h) in the Mecca region of Saudi Arabia. The study results showed that 19.2% of mothers were not BF and 42.7% delayed the initiation of BF by >1 h. Our key findings for factors associated with not BF were placing the baby in a separate room after delivery and using a pacifier. On the other hand, factors related to the delay in the early initiation of BF were a cesarean section, not rooming-in infants in the mother's room, early use of formula milk, and uninformed mothers about the importance of BF.
The most common factor associated with both not BF and a delay in the early initiation of BF was not rooming-in infants in the mother's room after delivery. Rooming-in infants in the mother's room is not mandatory in the Maternity and Children Hospital in Mecca because it is not designated as a baby-friendly hospital through the Baby-Friendly Hospital Initiative (BFHI). The BFHI has been developed since 1993 by the WHO and the United Nations Children's Fund (UNICEF) [12] to encourage BF practice, and to provide practices to promote, protect and support women's BF by implementing 10 steps in hospitals. These steps are (i) having a written BF policy that is regularly communicated to all healthcare professionals; (ii) all healthcare providers being trained to implement this policy; (iii) all mothers being informed about the benefits of BF; (iv) mothers initiating BF within a half-hour after childbirth; (v) mothers being trained for BF and sustaining BF; (vi) no food, water, drink, or formula milk being given to newborn infants unless medically required; (vii) rooming-in infants in the mother's room 24 h a day; (viii) promoting BF on demand; (ix) no artificial teats or pacifiers for infants; and finally (x) encouraging the grouping of mothers for BF after being discharged from the hospital. The initiative is applied in more than 152 countries worldwide, with reports of increased exclusive BF and the early initiation of BF following its establishment [13] . However, only 28 hospitals in Saudi Arabia have been monitored as BFHI hospitals until 2016 [14] . A study among 31 maternity hospitals in Belarus showed that mothers inside BFHI institutes tended to have longer BF periods than mothers who did not [15] . The present study results found that infants who were placed in a separate room after birth were about 2.37-fold not breastfed and that 2.2-fold had delayed BF by >1 h when compared to infants roomed-in in the mother's room immediately after birth, and the absence of rooming-in will likely affect exclusive BF. A study in the United Arab Emirates reported that mothers who kept their infants in the same room after delivery had a rate of BF 6 times higher than mothers who kept their infants in separate rooms [16] . Approximately 41.7% of mothers who used a pacifier for their infants had odds 1.6 times higher for not BF relative to mothers who did not use the pacifier. In addition, mothers who partially initiated BF showed a 1.89 times delayed BF (>1 h) compared to mothers who initiated BF exclusively. Moreover, uninformed mothers about the benefits of BF had 1.56 times higher odds of delaying the early initiation of BF (>1 h) as compared to informed mothers. Therefore, this study accentuates the importance of adopting the BFHI's policies in Mecca hospitals to promote BF practices.
In the present study, the use of pacifiers was significantly associated with not BF. Some studies have revealed a negative association between pacifier use and BF duration [17, 18] , even in Mecca City [11] . Those studies observed that pacifier use would lead to early weaning, as the use of pacifiers would decrease BF motivation and therefore difficulties would arise. However, other studies have showed a positive effect of pacifier use by diminishing the risk of sudden infant death syndrome [19, 20] . The American Academy of Pediatrics encourages the use of pacifiers after BF at naptime and bedtime for infants over 1 month old. This piece of information was used by the American Academy of Pediatrics Task Force to suggest that the use of pacifiers after the first month does not increase the risk of BF cessation [21] . BF and pacifier use are influenced by several cultural and psychological factors that are likely not easy to measure in observational studies [22] . Therefore, longitudinal investigations are recommended to find clear results and associations between pacifier use and BF duration.
Some major risks for delaying BF initiation were caesarean delivery, the use of anesthesia, tiredness of the mother and insufficient maternal skills to initiate BF [23] [24] [25] , as well as the increased risk of prelacteal feeding [3] . The study results found that mothers who had a caesarean delivery had about 1.42 times higher odds for delaying BF by >1 h when compared to mothers who had a vaginal delivery. Our results were consistent with those found by Batal et al. [26] and Radwan [16] , who reported that hospital-related factors and cesarean sections significantly resulted in delays in BF initiation.
The religious and cultural environment in Saudi Arabia is supportive of BF [27] . However, the BF rate has decreased in recent years, likely as a result of changes in lifestyle habits, mothers working, and other factors [11] . In the present study, the early initiation of BF was significantly affected by thhe partial initiation of BF or the early introduction of bottle feeding. The rate of formula feeding in Saudi Arabia was higher than the global average rate [14] . A national survey conducted by the International Baby Food Action Network showed that milk formula use in Saudi Arabia was 51%, 76%, and 90% at 1, 3, and 6 months of infants' age, respectively, compared with the 31% average rate from 33 countries [14] . A study in Mecca found that 86% of mothers supplemented their infants with milk formula during the first 6 months, and the median infant's age of starting milk formula was 3 months [11] . However, Mosher et al. [14] found that milk formula use in BFHI hospitals was less than for non-BFHI hospitals. This is likely as a result of educational impact by BFHI hospitals. In addition, mixed feeding rather than exclusive formula feeding was more likely to be practiced by women in the BFHI hospital when formula feed was introduced, and other women tended to switch from mixed feeding to exclusive BF [28] . In Saudi Arabia, the optional adoption of the BFHI may hinder its implementation by hospitals. Until this time, no legislation has been adopted to enhance BF practices for Saudi mothers. This critical issue should be a high priority of the Ministry of Health to encourage sustaining BF for 24 months, even in workplaces, as well as to establish well-designed facilities in the Saudi community to promote BF at any time according to infants' demand. The United Arab Emirates is the leading country in the Mediterranean region in this aspect, with a successful implementation of the BFHI in all maternity hospitals [29] . Some challenges may arise during practicing BFHI steps, such as initial resistance by hospital staff, the need to change current common practices from health professionals, the long time that is required for BF data collection and maternal education, BF not being seen as a high priority by some mothers, and the high budget needed for implementing BFHI steps [29] .
The city of Mecca has multiracial citizens, a possible confounding factor that was not measured in this study. This investigation was also limited by its design as a retrospective cross-sectional study.
Conclusions
The study results showed that placing babies in a separate room after delivery and using a pacifier are factors associated with BF outcomes in Saudi Arabia. On the other hand, the initiation of the first BF within an hour is affected by cesarean sections, not rooming-in infants in the mother's room, the early use of formula milk, and uninformed mothers about the importance of BF. BFHI policies should be adopted as soon as possible in the Maternity and Children Hospital in Mecca to enhance both the early initiation of BF and BF duration. Additionally, national campaigns about possible determinants of BF and the early initiation of BF should be developed for Saudi mothers.
